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Abstract
Introduction: HIV and syphilis testing rates remain low among men who have sex with men (MSM) in low- and middle-
income countries (LMICs). Community engagement has been increasingly used to promote HIV testing among key popula-
tions in high-income countries, often in settings with stronger civil society. This study aimed to assess socio-demographic,
behavioural, and community engagement factors associated with HIV and syphilis testing among MSM in China.
Methods: MSM ≥16 years old who had condomless sex in the past three months were recruited nationwide to complete a
cross-sectional online survey in November 2015. Data were collected on socio-demographics, sexual behaviours, HIV testing,
syphilis testing, and community engagement in sexual health. We defined community engagement in sexual health using six
items assessing awareness and advocacy of sexual health programmes. The underlying factor structure of a 6-item
community engagement scale was determined through exploratory factor analysis. Univariate and multivariable logistic
regressions identified correlates of HIV and syphilis testing.
Results: 1189 MSM were recruited. 54% (647/1189) of men had ever tested for HIV and 30% (354/1189) had ever tested for
syphilis. Factor analysis suggested three levels of community engagement (minimal, moderate, and substantial) and this
model explained 79.5% of observed variance. A quarter (26%, 312/1189) reported none to minimal engagement, over one
half (54%, 644/1189) reported moderate engagement, and a fifth (20%, 233/1189) reported substantial engagement.
Multivariable logistic regression showed that MSM with greater community engagement in sexual health were more likely
to have ever tested for HIV (substantial vs. no engagement: aOR 7.91, 95% CI 4.98–12.57) and for syphilis (substantial vs. no
engagement: aOR 5.35, 95% CI 3.16–9.04).
Conclusions: HIV and syphilis testing are suboptimal among MSM in China. Community engagement may be useful for
promoting testing in China and should be considered in intervention development and delivery. Further research is needed to
better understand the role of LMIC community engagement in HIV interventions.
Keywords: HIV; men who have sex with men (MSM); community engagement; HIV testing; syphilis testing; China; low- and
middle-income countries (LMICs)
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Introduction
Men who have sex with men (MSM) worldwide confront
barriers that limit access to key HIV prevention services [1–
3]. HIV testing plays an essential role in the HIV care con-
tinuum but has failed to adequately reach many MSM in
low- and middle-income countries (LMICs) [4]. Global
weighted estimates indicate that only 31% of MSM in
LMICs were tested for HIV [5]. Knowledge of HIV status is
vital to linking patients to timely treatment and preventing
further transmission [6,7]. Early diagnosis permits initiation
of antiretroviral treatment, which limits both disease pro-
gression and transmission [6,8]. Additionally, knowledge of
seropositive HIV status is linked to lower HIV risk behaviour
and lower risk of transmission [7,8].
In China, the government has significantly expanded sur-
veillance efforts among MSM in response to the rapid
spread of HIV in this key population [9]. Yet, several sys-
tematic reviews suggest that still only half of MSM have
ever tested for HIV [10–12]. In addition, syphilis test uptake
is poor in China [11], which is concerning given the rise in
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HIV and syphilis co-infections among Chinese MSM [13,14].
The Chinese Centers for Disease Control and Prevention
(CDC) offer free HIV testing at voluntary counselling and
testing sites [15]. However, Chinese MSM face major psy-
chosocial and structural barriers to testing, including fear of
stigma and discrimination from providers, concerns over
confidentiality, and inconvenience of testing sites [16–19].
Greater understanding of testing behaviours among MSM is
needed to inform public health strategies.
MSM have significantly contributed to the HIV response
through community leadership and participation [20].
Community engagement is defined by the US CDC as “the
process of working collaboratively with groups of people
affiliated by proximity, interests, or situations with respect
to issues affecting their wellbeing” [21]. Among the range
of community engagement activities, interventions that
engage MSM in the promotion and advocacy of sexual
health are increasingly used to expand HIV testing
[20,22,23]. For example, a peer-led HIV intervention that
engaged community members through social media led to a
three-fold increase in HIV testing among MSM [22].
Community engagement in sexual health may create posi-
tive social norms towards testing among MSM, thereby
reducing fear of stigma and increasing willingness to test
[24–26].
Most studies on community engagement have been con-
ducted in settings with a strong civil society, where non-
governmental and not-for-profit organizations operate
independently from both the state and the market [27].
Less is known about the important relationship between
community engagement and HIV testing in LMICs with
constrained civil society, like China. Civil society organiza-
tions (CSOs), the wide array of non-governmental and not-
for-profit organizations that have a presence in public life
[27], have had a growing yet still limited role in China’s HIV
response due to the restrictive legal environment, inade-
quate funding, and limited personnel [28]. Further investi-
gation of community engagement using locally appropriate
measures may be useful for improving community-level HIV
testing interventions in China.
Increasing HIV testing uptake and frequency is particu-
larly important among MSM living in LMICs. Yet, HIV testing
research on this key population has been limited in LMICs
[29,30]. Insights into community engagement and other
factors associated with HIV testing and syphilis testing can
facilitate the development of MSM-led, community-level
interventions. The purpose of this study was to describe
community engagement in sexual health and other poten-
tial correlates of HIV testing and syphilis testing among
MSM in China.
Methods
Study participants and setting
We recruited MSM to participate in a nationwide online
survey in November 2015. The survey link was promoted on
major social networking platforms in China. These plat-
forms included the following: Danlan.org, a large lesbian,
gay, bisexual, and transgender (LGBT) web portal (a
specifically designed website that serves as a single point
of access for information); Weibo, a microblogging website,
a web service that allows the user to post and share short
messages with other users of the service; BlueD, a mobile
dating app; and WeChat, a mobile messaging app. Clicking
on the link directed participants to the survey hosted on
Qualtrics (Provo, Utah). Participants were considered eligi-
ble if they had anal sex with men at least once during their
lifetime, had condomless anal and/or vaginal sex in the past
three months, were assigned male gender at birth, and
were at least 16 years of age (age of legal consent in
China). The survey questions stemmed from an extensive
literature review and were piloted among 150 MSM [31].
Measures
We defined HIV testing as self-reported history of ever
receiving a HIV test. We defined syphilis testing as self-
reported history of ever receiving a syphilis test.
Information was collected about HIV testing and syphilis
testing. We also asked about HIV testing frequency, which
was categorized as less than once every two years, once a
year, once every six months, once every three months, or
monthly.
Participants were also asked about socio-demographic
information, behavioural information, and community
engagement in sexual health. Several variables were
assessed for association with testing history, including age,
education, income, sexual orientation, number of male sex
partners in the past three months, and community engage-
ment in sexual health. Sexual orientation was defined as
gay, bisexual, or heterosexual and others for analysis.
We defined “community engagement in sexual health” as
awareness and advocacy of sexual health among commu-
nity members (abbreviated in analyses as “engagement”).
This measure aimed to capture a subset of community
engagement activities that relate to sexual health and
take place among community members. To construct a
single scale measure, six survey items (Additional file 1)
were first adapted from existing community engagement
literature [25,32–34] and piloted among 150 Chinese MSM
before the online survey. These metrics included ever dis-
cussed HIV/sexually transmitted infection (STI) testing or
sexual health online, awareness of ongoing MSM sexual
health events, ever helped organize MSM sexual health
campaigns, ever volunteered to help provide MSM sexual
health services, ever encouraged someone to test for HIV/
STIs, and ever accompanied someone to a HIV/STI testing
facility.
Statistical analysis
First, we conducted descriptive analysis of socio-demo-
graphic and behaviour characteristics, HIV testing and
syphilis testing history, and community engagement in sex-
ual health metrics.
The Kaiser-Meyer-Olkin measure of sampling adequacy
was considered (overall 0.70) in assessing correlation
matrices’ suitability for factor analysis. Bartlett’s test of
sphericity verified that more than one factor was required
(chi-square: 158.7, p < 0.001). We conducted an
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exploratory factor analysis [35] using principal components
extraction and promax rotation to identify the underlying
factor structure of the six community engagement in sexual
health items. The optimal number of factors was deter-
mined using a scree test, Kaiser’s criterion, and Horn’s
parallel analysis [35]. Loading variables were determined
by extracting all items with loadings >0.70. No items loaded
on more than one factor. Cronbach’s alpha coefficient and
the Kuder–Richardson 20 for dichotomous data were calcu-
lated to measure the internal consistency of the items. We
then examined the association between testing and these
factors using multivariable logistic regression.
Three separate sets of multivariable logistic regression
were conducted, each based on a different outcome vari-
able. First, all survey participants were classified based on
history of ever having tested for HIV. Those ever having
tested for HIV were compared to those never tested for
HIV. Second, those ever having tested for HIV were classi-
fied into subgroups based on frequency of HIV testing.
Frequent HIV testing was defined as those having tested
at least once every six months, a cutoff adopted from the
widely used recommendation by US CDC, which recom-
mends MSM to test for HIV once every 3–6 months [36].
Then, frequent HIV testers were compared to infrequent
HIV testers. Third, all survey participants were classified
based on history of ever having tested for syphilis. Those
ever having tested for syphilis were compared to those
never tested for syphilis. Univariate logistic regression was
conducted to identify variables associated with the out-
come variable in each analysis set. Socio-demographic vari-
ables pre-selected to adjust for potential confounders
included age, education, and income. Multivariable logistic
regression was then conducted, adjusting for age, educa-
tion, and income in the model. All analysis was conducted
using SAS version 9.4 (Cary, NC).
Ethical review
Survey participants agreed to informed consent. This study
was approved by the Institutional Review Boards of the
Guangdong Provincial Center for Skin Diseases and STI
Control, the University of North Carolina at Chapel Hill,
and the University of California San Francisco.
Results
Study participants
Overall, the survey link was clicked on 7892 times. Of the
1579 individuals who met inclusion criteria and agreed to
the online informed consent, 1189 (75%) completed the
survey. Socio-demographic and behavioural characteristics
of participants are detailed in Table 1. Participant distribu-
tion across the four major geographic regions in China is
similar to the population distribution across the four
regions (Additional file 4).
Characteristics and testing history
The majority (83%, 989/1189) of participants were under
30 years of age (Mean = 25, Range: 16–58), were never
married (83%, 991/1189), identified as gay (70%, 835/
1189), and were not students (64%, 758/1189). Over half
did not have a 4-year college degree (59%, 698/1189), and
had an annual income less than 5500 USD (54%, 642/1189).
Most participants (71%, 840/1189) had a primary male sex
partner in the past 3 months and had never had sex with
women (72%, 854/1189). Roughly half of participants (51%,
606/1189) had casual male sex partners in the past three
months. Roughly half (54%, 647/1189) had ever tested for
HIV and a quarter (23%, 278/1189) tested for HIV fre-
quently. Roughly a third (30%, 354/1189) had ever tested
for syphilis.
Exploratory factor analysis
The factor analysis identified three latent factors within the
6-item engagement scale (Additional file 2). These factors
accounted for 79.5% of the observed variance. The three
factors were named minimal, moderate, and substantial
engagement. Cronbach’s alpha for the combination of the
six items was 0.67 and the Kuder–Richardson coefficient
was 0.65.
Each MSM participant was categorized as having no,
minimal, moderate, or substantial engagement based on
responses to the six items. No engagement indicated lack
of involvement in all six items. Minimal engagement items
included: question 1 “Ever discussed HIV/STI testing or
sexual health online,” and question 2 “Aware of ongoing
sexual health community events among MSM.” Moderate
engagement items included: question 5 “Ever encouraged
someone else to test for HIV/STIs,” and question 6 “Ever
accompanied someone to a testing facility to test for HIV/
STIs.” Substantial engagement items included: question 3
“Ever helped organize a sexual health campaign among
MSM,” and question 4 “Ever volunteered to help provide
sexual health services among MSM.” Participants who met
criteria for more than one level were grouped in the high-
est level of engagement. For example, a participant who
had encouraged someone to test for HIV/STIs (question 5,
moderate) and helped organize a sexual health campaign
among MSM (question 3, substantial) would be grouped as
substantial engagement.
Community engagement in sexual health
Among the participants, 14% reported no engagement
(165/1189), 12% reported minimal engagement (147/
1189), over one-half reported moderate engagement
(54%, 644/1189), and a fifth reported substantial engage-
ment (20%, 233/1189) (Table 1). Roughly half of partici-
pants perceived community participation in developing
sexual health campaigns to be “very important” (47%,
560/1189) (Table 1). Responses to individual questions in
the 6-item engagement scale are shown in Additional file 3.
Multivariable models adjusted for potential confounders
(age, education, income) are presented for having ever
tested for HIV (Table 2), for having frequently tested for
HIV (Table 3), and for having ever tested for syphilis
(Table 4). In general, greater level of community engage-
ment in sexual health was associated with higher likelihood
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Table 1. Socio-demographic and behavioural characteristics of MSM in China, 2015 (n = 1189)
Characteristic
Total
N (%)
No
engagement
N (%)
Minimal
engagement N
(%)
Moderate
engagement N
(%)
Substantial
engagement N
(%)
Community engagement in sexual health a 1189 (100) 165 (14) 147 (12) 644 (54) 233 (20)
Age (years)
≤30 989 (83) 140 (85) 126 (86) 535 (83) 188 (81)
>30 200 (17) 25 (15) 21 (14) 109 (17) 45 (19)
Marital status with female
Never married 991 (83) 133 (81) 123 (84) 546 (85) 189 (81)
Ever married 198 (17) 32 (19) 24 (16) 98 (15) 44 (19)
Student status
Yes 431 (36) 51 (31) 61 (42) 229 (36) 90 (39)
No 758 (64) 114 (69) 86 (58) 415 (64) 143 (61)
Education b
Vocational college or Lower 698 (59) 97 (59) 97 (66) 369 (57) 135 (58)
Four-year college or graduate degree 491 (41) 68 (41) 50 (34) 275 (43) 98 (42)
Annual income (USD)
<2700 330 (28) 44 (27) 57 (39) 164 (25) 65 (28)
2700–5500 312 (26) 47 (28) 37 (25) 174 (27) 54 (23)
5501–9200 333 (28) 53 (32) 33 (22) 178 (28) 69 (30)
9201–15000 139 (12) 14 (9) 17 (12) 76 (12) 32 (14)
>15000 75 (6) 7 (4) 3 (2) 52 (8) 13 (5)
Sexual orientation
Gay 835 (70) 105 (64) 100 (68) 464 (72) 166 (71)
Bisexual 308 (26) 51 (31) 39 (27) 157 (24) 61 (26)
Heterosexual and others 46 (4) 9 (5) 8 (5) 23 (4) 6 (3)
Number of male sex partners in the past 3 months
0–1 597 (50) 76 (46) 80 (54) 332 (52) 109 (47)
Multiple c 592 (50) 89 (54) 67 (46) 312 (48) 124 (53)
Have primary male sex partner in the past 3 monthsd
Yes 840 (71) 103 (62) 94 (64) 467 (73) 176 (76)
No 349 (29) 62 (38) 53 (36) 177 (27) 57 (24)
Have casual male sex partner in the past 3 months e
Yes 606 (51) 82 (50) 79 (54) 328 (51) 117 (50)
No 583 (49) 83 (50) 68 (46) 316 (49) 116 (50)
Ever had sex with female
Yes 335 (28) 46 (28) 43 (29) 176 (27) 70 (30)
No 854 (72) 119 (72) 104 (71) 468 (73) 163 (70)
Ever tested for HIV
Yes, Frequent HIV tester f 278 (23) 9 (5) 10 (7) 169 (26) 90 (39)
Yes, Infrequent HIV tester 369 (31) 31 (19) 24 (16) 238 (37) 75 (32)
No 542 (46) 125 (76) 113 (77) 236 (37) 68 (29)
Ever tested for syphilis
Yes 354 (30) 22 (13) 18 (12) 209 (33) 105 (45)
No 835 (70) 143 (87) 129 (88) 435 (67) 128 (55)
Perceived importance of community participation in
developing sexual health campaigns
Very important 560 (47) 43 (26) 52 (35) 306 (48) 159 (68)
Important 370 (31) 65 (39) 56 (38) 202 (31) 47 (20)
Neither important or not important 171 (14) 30 (118) 22 (15) 98 (15) 21 (9)
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of testing. For having ever tested for HIV, moderate
engagement (p < 0.001) and substantial engagement
(p < 0.001) were significant correlates in the multivariable
model. Substantial engagement (aOR 7.91, 95% CI 4.98–
12.57) had a greater increase in likelihood of HIV testing
than moderate engagement (aOR 5.52, 95% CI 3.71–8.22)
when both were compared to no engagement. Similarly, for
having frequently tested for HIV, moderate engagement
(p < 0.017) and substantial engagement (p < 0.001) were
significant correlates, with substantial engagement (aOR
4.30, 95% CI 1.92–9.63) having a greater increase in like-
lihood of frequent HIV testing than moderate engagement
(aOR 2.56, 95% CI 1.18–5.53). Finally, for having ever tested
for syphilis, moderate engagement (p < 0.001) and
Table 1. (Continued)
Characteristic
Total
N (%)
No
engagement
N (%)
Minimal
engagement N
(%)
Moderate
engagement N
(%)
Substantial
engagement N
(%)
Slightly important 56 (5) 15 (9) 10 (7) 27 (4) 4 (2)
Not important 32 (3) 12 (7) 7 (5) 11 (2) 2 (1)
a: “Community engagement in sexual health” is defined as awareness and advocacy of sexual health among community members; b:
“Education” is defined as the highest degree one achieved; c: number of “multiple male sex partner” range from 2 to 92; d: “primary male
sex partner” is defined as a person that the participant have sex regularly with and/or have an emotional commitment to; e: “casual male
sex partner” is defined as a person that the participant have sex with and do not have an emotional commitment to; f: “frequent HIV tester”
is defined as having tested at least once every 6 months.
Table 2. Univariate and multivariable models of HIV testing among MSM in China, 2015 (n = 1189)
Characteristic
Ever tested for HIV
(%)
Never tested for HIV
(%) P uOR (95% CI) P aOR (95% CI)
Age (years)
≤30 519 (52.5) 470 (47.5) Reference
>30 128 (64) 72 (36) 0.003 1.61 (1.18, 2.21) 0.209 1.26 (0.88, 1.82)
Education
Vocational college or Lower 339 (48.6) 359 (51.4) Reference
Four-year college or graduate
degree
308 (62.7) 183 (37.3) <0.001 1.78 (1.41, 2.26) <0.001 1.76 (1.25, 2.28)
Annual income (USD)
<2700 149 (45.2) 181 (54.8) Reference
2700–5500 165 (52.9) 147 (47.1) 0.050 1.36 (1.00, 1.86) 0.053 1.40 (0.99, 1.98)
5501–9200 187 (56.2) 146 (43.8) 0.005 1.56 (1.15, 2.11) 0.013 1.54 (1.09, 2.16)
9201–15000 92 (66.2) 47 (33.8) <0.001 2.38 (1.57, 3.59) 0.002 2.05 (1.30, 3.24)
>15000 54 (72) 21 (28) <0.001 3.12 (1.81, 5.41) 0.018 2.09 (1.13, 3.85)
Sexual orientation
Gay 480 (57.5) 355 (42.5) 0.118 1.61 (0.89, 2.92) 0.127 1.61 (0.87, 2.97)
Bisexual 146 (47.4) 308 (52.6) 0.824 1.07 (0.58, 2.00) 0.949 0.98 (0.52, 1.85)
Heterosexual and others 21 (45.7) 46 (54.3) Reference
Number of male sex partners in the past 3 months
0–1 301 (50.4) 296 (49.6) Reference
Multiple 346 (58.4) 246 (41.6) 0.006 1.38 (1.10, 1.74) 0.015 1.34 (1.06, 1.69)
Community engagement in sexual health
No engagement 40 (24.2) 125 (75.8) Reference
Minimal engagement 34 (23.1) 113 (76.9) 0.818 0.94 (0.56, 1.59) 0.932 1.02 (0.60, 1.74)
Moderate engagement 277 (57.8) 166 (42.2) <0.001 5.40 (3.66, 7.98) <0.001 5.52 (3.71, 8.22)
Substantial engagement 346 (71.5) 138 (28.5) <0.001 7.58 (4.81, 11.95) <0.001 7.91 (4.98, 12.57)
Multivariable analysis controlled for age, education, annual income.
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substantial engagement (p < 0.001) were again significant
correlates, with substantial engagement (aOR 5.35, 95% CI
3.16–9.04) having a greater increase in likelihood of syphilis
testing than moderate engagement (aOR 3.07, 95% CI 1.89–
4.98). Adjusting additionally for “having multiple male sex
partners in the past 3 months” in the multivariable model
did not change the results (Additional file 5). Univariate and
multivariable models regressing testing history on each of
the 6 items in the engagement scale are summarized in
Additional file 3.
Discussion
Despite extensive efforts to increase HIV and syphilis testing
among MSM, our findings demonstrate that HIV and syphi-
lis testing rates remain low among MSM in China. Given
that there exists a range of activities related to community
engagement in sexual health, we constructed a brief
engagement scale using factor analysis and found that
greater engagement was associated with higher likelihood
of HIV and syphilis testing. Studies conducted in countries
with a strong civil society suggest community engagement
Table 3. Univariate and multivariable models of frequent/infrequent HIV tester among MSM in China, 2015 (n = 646)
Characteristic
Frequent HIV testers
(%)
Infrequent HIV testers
(%) P uOR (95% CI) P aOR (95% CI)
Age (years)
≤30 224 (43.2) 295 (56.8) 0.896 Reference
>30 54 (42.5) 73 (57.5) 0.97 (0.66,
1.44)
0.689 1.09 (0.71, 1.67)
Education
Vocational College or Lower 142 (41.9) 197 (58.1) Reference
Four-year university or graduate
school
136 (44.3) 171 (55.7) 0.536 1.10 (0.81,
1.51)
0.320 1.18 (0.85, 1.64)
Annual income (USD)
<2700 69 (46.3) 80 (53.7) Reference
2700–5500 69 (41.8) 96 (58.2) 0.424 0.83 (0.53,
1.30)
0.416 0.83 (0.52, 1.31)
5501–9200 82 (44.6) 102 (55.4) 0.653 0.91 (0.59,
1.40)
0.614 0.89 (0.57, 1.40)
9201–15000 46 (50) 46 (50) 0.577 1.16 (0.69,
1.95)
0.931 1.10 (0.60, 1.76)
>15000 12 (22.6) 41 (77.4) 0.003 0.34 (0.17,
0.70)
0.002 0.29 (0.14, 0.63)
Sexual orientation
Gay 211 (44.1) 268 (55.9) 0.168 1.97 (0.75,
5.16)
0.172 1.97 (0.75, 5.20)
Bisexual 61 (41.8) 85 (58.2) 0.253 1.79 (0.66,
4.89)
0.257 1.80 (0.65, 4.94)
Heterosexual and others 6 (28.6) 15 (71.4) Reference
Number of male sex partners in past 3 months
0–1 118 (39.2) 183 (61.0) Reference
Multiple 160 (46.4) 185 (53.6) 0.66 1.34 (0.98,
1.84)
0.069 1.34 (0.98, 1.85)
Community engagement in sexual health
No engagement 9 (22.5) 31 (77.5) Reference
Minimal engagement 10 (29.4) 24 (70.6) 0.499 1.44 (0.50,
4.09)
0.549 1.38 (0.48, 3.94)
Moderate engagement 83 (36.6) 144 (63.4) 0.022 2.45 (1.14,
5.27)
0.017 2.56 (1.18, 5.53)
Substantial engagement 176 (51.0) 169 (49.0) 0.001 4.13 (1.85,
9.23)
<0.001 4.30 (1.92, 9.63)
Multivariable analysis controlled for age, education, and annual income.
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may expand HIV testing among key populations [20,22,23].
Our findings extend existing literature by focusing on com-
munity engagement in sexual health within a limited civil
society setting and creating a new engagement metric.
We found a high rate of community engagement in
sexual health, with three-quarters of men having a mod-
erate or substantial level of engagement. Studies con-
ducted among Internet-using MSM in Taiwan [34] and
non-urban MSM in Canada [37] found lower rates of
engagement than that of our study. Additionally, we
found MSM with greater community engagement in sexual
health were more likely to have ever received HIV and
syphilis testing. Previous studies in Kenya [32] and Taiwan
[34] showed that community-level involvement was asso-
ciated with HIV testing. Our results align with those find-
ings, and also suggest that gains in community
engagement could linearly translate into HIV testing
expansion. The quarter of individuals who had no or
minimal engagement suggests the need for more wide-
spread community engagement interventions.
Table 4. Univariate and multivariable models of syphilis testing among MSM in China, 2015 (n = 1189)
Characteristic
Ever tested for syphilis
(%)
Never tested for syphilis
(%) P uOR (95% CI) P aOR (95% CI)
Age (years)
≤30 267 (27.0) 722 (73.0) Reference
>30 87 (43.5) 113 (56.5) <0.001 2.08 (1.52,
2.85)
0.009 1.59 (1.13, 2.26)
Education level
Vocational college or Lower 188 (26.9) 510 (73.1) Reference
Four-year college or graduate
degree
166 (33.8) 325 (66.2) 0.012 1.39 (1.08,
1.77)
0.077 1.28 (0.97, 1.67)
Annual income (USD)
<2700 65 (19.7) 265 (80.3) Reference
2700–5500 93 (29.9) 218 (70.1) 0.38 1.29 (0.73,
2.27)
0.006 1.71 (1.17, 2.50)
5501–9200 100 (30.1) 232 (69.9) <0.001 2.14 (1.29,
3.57)
0.012 1.62 (1.11, 2.36)
9201–15000 58 (41.7) 81 (58.3) <0.001 2.16 (1.29,
3.62)
<0.001 2.42 (1.53, 3.82)
>15000 36 (48.0) 39 (52.0) <0.001 3.76 (2.22,
6.38)
0.001 2.58 (1.44, 4.60)
Sexual orientation
Gay 262 (31.4) 573 (68.6) 0.05 0.46 (0.21,
1.00)
0.039 2.30 (1.04, 5.08)
Bisexual 84 (27.3) 224 (72.7) 0.159 0.56 (0.25,
1.25)
0.199 1.71 (0.76, 3.87)
Heterosexual and others 8 (17.4) 38 (82.6) Reference
Number of male sex partners in past 3 months
0–1 160 (26.8) 437 (73.2) Reference
Multiple 194 (32.8) 398 (67.2) 0.026 1.33 (1.04,
1.71)
0.09 1.25 (0.97, 1.61)
Community engagement in sexual health
No engagement 22 (13.3) 143 (86.7) Reference
Minimal engagement 18 (12.2) 129 (87.8) 0.774 0.91 (0.47,
1.77)
0.928 0.97 (0.49, 1.90)
Moderate engagement 112 (28.5) 281 (71.5) <0.001 3.12 (1.94,
5.04)
<0.001 3.07 (1.89, 4.98)
Substantial engagement 202 (41.7) 282 (58.3) <0.001 5.33 (3.18,
8.95)
<0.001 5.35 (3.16, 9.04)
Multivariable analysis controlled for age, education, and annual income.
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We found that roughly half of MSM in our sample had
ever tested for HIV in their lifetime. This figure is similar
to MSM data from China, higher than those from
Thailand [38], and lower than those from Cambodia
[39], South Africa [40], Peru [41], Australia [42], and the
US [43]. We also found that only 23% of men tested for
HIV at least once every six months, which is much lower
than recommendations by US CDC guidelines [36]. Given
our sample had engaged in recent condomless sex, a risk
behaviour known to be associated with increased HIV
testing [44], the low testing rates and frequency in our
sample are particularly concerning. In addition, pre-expo-
sure prophylaxis (PrEP) is not available to most MSM in
China [45], highlighting the need for strengthening other
HIV prevention tools. Current testing efforts are not ade-
quately reaching Chinese MSM and new approaches are
urgently needed to address this missed opportunity. A
recent modelling study demonstrated that a four-fold
increase in testing rates in China may prevent as many
as 42,000 HIV infections and 11,000 deaths over the next
5 years [46].
Our study suggests that only one-third of participants
had ever tested for syphilis. Our figure corresponds to
another study on MSM and transgender individuals in
China, which found the syphilis testing rate among MSM
to be 31.2% [11]. This is also similar to data from MSM in
the US [47]. The low syphilis testing rates among our
sample is particularly concerning because both condomless
sex [48–50] and syphilis infection [51] increase the risk of
HIV transmission. The development of dual rapid test kits
for HIV and syphilis [52,53] provides one way to promote
increased testing of both within key populations.
Our findings have important implications for strengthening
HIV prevention among key populations. Interventions that
aim to expand HIV testing should incorporate community-
level components that engage MSM, such as online discus-
sions or in-person events related to HIV/STI testing or sexual
health. Active, in-person engagements should particularly be
encouraged to maximize the potential increase in testing.
Community engagement in sexual health may increase test-
ing through creating positive social norms towards testing
among peer groups [24–26]. Ways to build community
engagement include crowdsourcing, which can shift tasks
from individuals to a larger group during intervention devel-
opment [54,55], and social media, which can serve as a plat-
form to reach multiple social networks during intervention
delivery [56]. Community-based organizations (CBOs), despite
their limited capacity in China, may be well positioned to
build community engagement. A recent study in Taiwan
found involvement in AIDS service organizations was asso-
ciated with community engagement [33]. In China, partner-
ship between CBOs and public sector agencies also
demonstrated success in providing MSM with HIV-related
services that could be scaled up [57].
Our study has several limitations. First, due to self-report-
ing of personal information, reporting bias is a concern.
However, participation in the online survey was self-adminis-
tered and anonymous. Second, our survey participants con-
sisted of an online convenience sample of younger MSM
populations. At the same time, the online format may have
allowed us to collect information from hard-to-reach popula-
tions that do not frequent traditional survey sites such as
hospitals and clinics. Third, our Cronbach’s alpha for the
combination of six community engagement in sexual health
items (0.67) was less than the generally acceptable level of
0.70. Fourth, our cross-sectional design makes it difficult to
determine temporal associations. Since we cannot temporally
separate testing uptake from community engagement in sex-
ual health, we cannot rule out alternative explanations. While
our analyses of lifetime HIV testing and lifetime syphilis test-
ing showed the same patterns of association as those in
recent HIV testing, it is plausible that lifetime testing could
subsequently result in increased engagement. Fifth, we only
examined HIV and syphilis testing, but testing for other STIs
may be useful for informing public health interventions.
Finally, the lack of a consensus on how to define and measure
community engagement may complicate comparisons across
studies. Some studies measured awareness of CBO activities
in the community [32,58] while others measured participa-
tion in HIV-related community events [33,37]. Although mea-
surement of a range of community engagement levels has
been suggested [25], there is still a need for harmonization of
definitions.
Conclusions
This study demonstrates that greater level of community
engagement in sexual health is associated with increased
HIV and syphilis testing among MSM in China. We also
found that HIV and syphilis testing rates are alarmingly low
in this key population. New intervention models are urgently
needed and should consider incorporating community
engagement components, such as encouraging discussions
about or in-person events related to sexual health. Given
that there are no specific guidelines for HIV testing frequency
among Chinese MSM, clearer guidelines for doctors and
public health professionals may also improve testing uptake
and frequency. Finally, more research on community engage-
ment is needed to explore how it may improve intervention
development and delivery among key populations.
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